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Sir: 



The following preliminary amendments and remarks are respectfully submitted in 



connection with the above-identified application. 



IN THE ABSTRACT 



Please replace the Abstract with the attached revised Abstract. 



IN THE CLAIMS 



Please amend the claims as follows: 



1 . (Amended) A component, comprising: 
a glass substrate; 

an organic light-emitting diode arranged on said glass substrate; and 
a glass cover, arranged over the organic light-emitting diode and glued at an 
edge to the glass substrate, said cover being produced from a glass plate by three-dimensional 
removal of material using a blasting method using commercial crystal corundum having an 
average particle size of 30 ^im and a blasting pressure of 5 bar. 
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2. (Amended) The component of claim 1, wherein the edge of the glass cover has 

been superficially roughened. 

3. (Amended) The component of claim 1, wherein the glass cover is bonded to 
the glass substrate using an organic adhesive. 

4. (Amended) The component of claim 3, wherein the adhesive is UV-curable. 

5. (Amended) The component of claim 3, wherein the adhesive is an epoxy resin. 

6. (Amended) A process for producing a component, comprising: 

producing a plurality of recesses in a glass plate by three-dimensional removal 
of material using a blasting method using commercial crystal corundum having an average 
particle size of 30 jxm and a blasting pressure of 5 bar, said recesses having edges protected 
by a resist layer; 

removing the protective layer of the edge; and 

subjecting the edges of the recesses, lying bare, to a further blasting method 
using corundum having an average particle size of 9 j^m and a blasting pressure of only 3 bar. 

7. (Amended) The process of claim 6, wherein an injector blasting nozzle is 
used as blasting nozzle in the initial blasting method. 

8. (Amended) The process of claim 6, wherein the distance between nozzle and 
workpiece in the initial blasting method is 80 mm. 

9. The process of claim6, wherein edges having a roughness of about 30 rms are 
produced in the further blasting method in a blasting time of 30 seconds. 
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10. (Amended) The process of claim 6, wherein after the recesses have been 
manufactured, the glass plate is used in order to encapsulate a corresponding number of 
organic light-emitting diodes arranged correspondingly on a substrate, and wherein, following 
the encapsulation, the resultant components are at least partly individuaHzed. 

Please add the following new claims 

11. The process of claim 6, further comprising: 

encapsulating a conesponding number of organic light-emitting diodes 
arranged correspondingly on a substrate using the glass plate, wherein the subsequently 
resulting components are at least partly individualized. 

12. The component of claim 2, wherein the glass cover is bonded to the glass 
substrate using an organic adhesive. 

13. The component of claim 12, wherein the adhesive is UV-curable. 

14. The component of claim 4, wherein the adhesive is an epoxy resin. 

15. The component of claim 12, wherein the adhesive is an epoxy resin. 

16. The component of claim 13, wherein the adhesive is an epoxy resin. 

17. The process of claim 6, wherein the component includes a glass substrate, an 
organic light-emitting diode arranged on said glass substrate, and a glass cover, arranged 
over the organic light-emitting diode and glued at an edge to the glass substrate, said cover 
being produced from a glass plate by the three-dimensional removal of material using the 
blasting method. 

18. The process of claim 6, wherein the glass cover is bonded to the glass substrate 
using an organic adhesive. 

19. The process of claim 18, wherein the adhesive is UV-curable. 

* 
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20. 



The process of claim 18, wherein the adhesive is an epoxy resin. 



21. 



The process of claim 19, wherein the adhesive is an epoxy resin. 



22. 



The process of claim 17, wherein the adhesive is an epoxy resin. - 



REMARKS 



Claims 1-22 are now present in this apphcation, with new claims 11-22 being added 
by the present Preliminary Amendment. It should be noted that the amendments to original 
claims 1-10 of the present application are non-narrowing amendments, made solely to place 
the claims in proper form for U.S. practice and not to overcome any prior art or for any other 
statutory considerations. For example, amendments have been made to broaden the claims; 
remove reference numerals in the claims; remove the European phrase "characterized in that"; 
remove multiple dependencies in the claims; and to place claims in a more recognizable U.S. 
form, including the use of the transitional phrase "comprising" as well as the phrase 
"wherein". Other such non-narrowing amendments include placing apparatus-type claims 
(setting elements forth in separate paragraphs) in a more recognizable U.S. form. Again, all 
amendments are non-narrowing and have been made solely to place the claims in proper form 
for U.S. practice and not to overcome any prior art or for any other statutory considerations. 



In accordance with 37 C.F.R. §1.125, a substitute specification has been included in 
lieu of substitute paragraphs in connection with the present Preliminary Amendment. The 
substitute specification is submitted in clean form, attached hereto, and is accompanied by a 
marked-up version showing the changes made to the original specification. The changes have 
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been made in an effort to place the specification in better form for U.S. practice. No new 
matter has been added by these changes to the specification. Further, the substitute 
specification includes paragraph numbers to facilitate amendment practice as requested by the 
U.S. Patent and Trademark Office. 



Accordingly, in view of the above amendments and remarks, an early indication of the 
allowability of each of claims 1-22 in. connection with the present application is earnestly 
solicited. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Donald J. Daley at the 
telephone number of the undersigned below. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 
replies, to charge payment or credit any overpayment to Deposit Account No. 08-0750 for any 
additional fees required under 37 C.F.R. § L16 or under 37 C.F.R. § 1.17; particularly, 
extension of time fees. 



CONCLUSION 



Respectfully submitted. 



HARNESS, DICKEY & PIERCE, P.L.C 




P.O. Box 8910 



DJD:kna 



Reston, Virginia 20195 
(703) 390-3030 
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ABSTRACT OF THE DISCLOSURE 
A component includes a glass substrate, an organic light-emitting diode arranged on 
the glass substrate, and a glass cover arranged over the organic light-emitting diode. The 
glass cover is glued at the edge to the glass substrate. The cover is one produced from a 
glass plate by three-dimensional removal of material using a blasting method. 
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Dcooription 

C OMPONENTS AND THE PRODUCTION THEREOF omponcnt □ aft^^ their 

production 

[0001] This application is the national phase under 35 U.S.C. § 37 1 of PCT International 
A pplication No. PCT/DEQQ/03 1 08 which has an international filing date of September 7, 
2000. which designated the United States of America, the entire con tents of which are hereby 
incorporated by reference. 

Field of the Invention 

[0002] The invention generally relates to components and to a 
process for producing components. 

Background of the Invention 

[0003] Components feature an optoelectronic functional unit 
which is generally arranged on a substrate, in particular a 
glass substrate, the optoelectronic functional unit may be a 
light -emittirig diode (LED) ; for example, an organic light- 
emitting diode (OLED) . 

[0004] LEDs and OLEDs are composed of two or more functional 
layers and have, for example, the following structure (in this 
respect see: "Philips Journal of Research", Vol. 51 (1998), 
pages 467 to 477) : a thin ITO (indium tin oxide) layer as 
transparent electrode, a conducting polymer layer, an 
electroluminescent layer, i.e., a layer of light -emitting 
material, in particular of a light -emitting polymer, and an 
electrode made of a metal with a low work function, 
[0005] Since some of the materials used to construct LEDs and 
OLEDs are very sensitive toward water and oxygen, they must be 
protected from environmental influences by capsuling; in other 
words, they are arranged within a housing. This can be done, 
for example, by covering the LED or OLED, arranged on a glass 
substrate, with a glass plate and adhesively bonding this 
glass plate to the glass substrate (in this respect' see: 
"Applied Physics Letters", Vol. 65 (1994), pages 2922 to 
2 924) . Adhesive bonding is carried out using, for example, an 
epoxy resin. In this case, however, a relatively thick 
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adhesive joint is needed, with the consequence that moisture 
may penetrate the cavity between glass substrate and glass 
plate by way of the adhesive film, 

[0006] Additionally, an electroluminescent system has already 
been disclosed in which the housing within which the 
electroluminescent unit, which has an electroluminescent 
organic layer, is enclosed comprises a layer of a low-melting 
metal or of a corresponding alloy which is attached usingb y 
means — e# an adhesive film to a substrate which bears the 
electroluminescent unit (see: WO 97/46052) . Although the 
electroluminescent system can be made highly impervious by 
this method, the method is associated with a high degree of 
complexity and high cost. A further disadvantage is that the 
relatively high temperatures needed to process the metal or 
alloy from the melt may result in damage to the 
electroluminescent unit . 

[0007] The same applies in principle to a process wherein the 
organic functional unit, particularly an OLED, is encapsulated 
using glass solder (German patent application file ref . 
198 45 075.3). In OLEDs , the temperatures required for 
processing glass solders presently available lead to damage to 
the functional organic materials. In this case, furthermore, 
an additional frame is disposed ^between the lid of the housing 
and the glass substrate in order to prevent mechanical damage 
to the OLED structure. This, however, means additional 
worksteps and adhesive joints, which are associated with the 
risk of perviousness . 

[0008] EP-A 0 776 147 discloses an organic electroluminescent 
system in which the light-emitting diode is arranged in an 
airtight container in order to shield it from the external 
atmosphere. In the interior of the container, but separated 
from the diode, moreover, there is a substance for chemical 
absorption of moisture. The container is composed of a sealing 
housing, a transparent substrate which covers this housing, 
and a sealant which binds the substrate to the housing. 
Housing and substrate may be composed of glass. 

[0009] Glass housings are normally produced by casting or 
forming, i.e., pressing. The resulting containers, however, 
are not very precise and the surfaces are smooth. Moreover, 
the surfaces are not sufficiently planar. However, when 
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sealing OLEDs the bond surfaces must be planar, with a 
tolerance of a few micrometers. With containers of this kind, 
therefore, laborious machining of the bond surfaces is 
necessary. 

SUMMARY OF THE INVENTION 

[0010] It is an object of an embodiment of the invention to 
design components comprising an optoelectronic functional 
unit . This can be done, for example, — in such a way that on 
the one hand the functional unit is hermetically capsuled, 
i.e., is not adversely affected by environmental effects— such 
as water and air, and also cannot be damaged mechanically^ 
Further , eeefc — that — on the other hand^ the capsuling can be 
realized relatively simply. 

[0011] This can be i rS— achieved in accordance with an embodiment 
of the invention by components which comprise the following 
elements : 

• a glass substrate 

• an organic light -emitting diode arranged on said glass 
substrate, and 

• a glass cover which is arranged over the organic light- 
emitting diode and is glued at the edge to the glass 
substrate, said cover being produced from a glass plate by 
three-dimensional removal of material using a blasting 
method. 

[0012] In the components of the embodiment of the invention^ the 
glass cover together with the glass substrate forms a stable 
cavity within which the OLED is arranged; mechanical damage is 
hence impossible. Damage caused by environmental effects also 
does not occur, since the components are hermetically 
capsuled, i.e., imperviously sealed, for which only a very 
narrow adhesive joint is necessary. 

[0013] The use of glass covers - instead of metal coverings - in 
conjunction with glass substrates has the advantage that 
glasses with an adapted thermal expansion coefficient can be 
used. As a result, it is possible to reduce minimigc the 
mechanical stress on the adhesive joint, such as occurs, for 
example, owing to a thermal loading of the component by 
temperature cycles. 
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[0014] The glass cover, which combines the functions of covering 
and frame, is produced from a glass plate by three-dimensional 
removal of material using a blasting method. In this procedure 
a recess of defined geometry and depth is formed with a high 
level of precision. A procedure of this kind is known in 
principle, specifically for making ink troughs and apertures 
in the coverglasses of ink printheads (in this respect see: 
DE-C 40 18 132) . 

[0015] The glass covers may be produced by sandblasting, i.e., 
using quartz sand. Examples of other blasting materials that 
can be used include aluminum oxide, silicon oxide, silicon 
carbide or boron carbide . 

[0016] The removal of material from the glass plate preferably 
takes place by blast machining. This manufacturing process and 
the blasting materials it uses can be found in DIN 8200. The 
removal rate and achievable depth of the recess are dependent 
on the relative movement between workpiece and blasting 
nozzle, on the nature of the blasting material, on its average 
diameter, on the blasting pressure, and on the distance of the 
nozzle from the substrate. 

[0017] The glass covers of the invention can thus be produced 
simply and there is no need for any laborious subsequent 
machining such as is the case with glass housings produced in 
the customary manner. The Gaid glass housings, moreover, are 
produced individually, and must therefore be individually 
positioned and processed for adhesive bonding. Individual 
processing, however, is expensive and unsuited to the mass 
manufacture which is normal in the display industry. 
[0018] In contrast, the glass covers of the invention may be 
produced very simply even in large panels. In the display 
industry, panel sizes of 16 inch x 16 inch or more are 
nowadays the norm. The glass covers needed for this purpose 
must be able to be produced in the same panel size for a mass 
manufacturing process. This is very easy to realize by 

structuring corresponding glass plates by — mcano e£ — using 

photolithographic processes and producing, for example, up to 
150 recesses - of the desired shape and depth - in the the 

glass plate viafey mcano e# a blasting method. 

Individualization may then take place by known processes and 
in general occurs only after the joining procedure. One 
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particularly preferred variant of an embodiment of the 

invention therefore conoioto 3r nincludes producing a large 

number of recesses in a glass panel in a single operation, in 
accordance with a layout which is predetermined by the display 
to be encapsulated, and carrying out individualization only 
after encapsulation. An additional advantage is that virtually 
any desired shape can be produced by simple photolithographic 
structuring . 

[0019] It is further of advantage if the inner surface of glass 
covers produced by a blasting method, i.e., the inside of the 
cover, has been roughened. Where getter materials are 
additionally used in order to bind moisture or oxygen, indeed, 
inorganic materials can be deposited by vapor deposition on 
the rough surface with long-term stability. Getter substances 
dispersed in an organic adhesive can also be bonded with long- 
term stability to the rough inside of the cover. 

[0020] The glass adherends, i.e., glass cover and glass sub- 
strate, normally have a relatively smooth surface at their 
sites in common. In certain circumstances, this may lead to 
problems with wetting and thus adhesion in the context of 
adhesive bonding, possibly resulting in an adhesive joint of 
reduced imperviousness , 

[0021] An embodiment of t^ he invention therefore preferably 
envisages the glass cover having a certain roughness at the 
edge, i.e., at the sites which are bonded to the glass 
substrate. This is achieved by roughening these sites 
superficially. The roughening, i.e., the surface treatment or 
surface modification of the edge of the glass cover, takes 
place advantageously in a manner corresponding to that of the 
production of the glass cover itself; in other words, by 
removal of material using a blasting method. By observing 
certain method parameters (blasting material, blasting 
pressure, blasting distance, and blasting time) , it is 
possible to remove only a very small amount of material. 
[0022] As a result of the surface treatment, the glass attains a 
roughness which leads to an increase in the surface area and 
hence to improved wetting and attachment of the adhesive in 
the joining process; the roughness of the glass surface can be 
adjusted within a wide range. Furthermore, the surface 
treatment removes from the surface of the glass all impurities 
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which are adsorbed on the glass, and which originate, for 
example, from the glass manufacturing process and which could 
adversely affect the imperviousness of the adhesive joint. 
This does away with complex cleaning steps prior to the 
joining of the glass parts. Furthermore, because of the 
improved wetting behavior, there is no restriction on the 
choice of adhesive. 

[0023] The glass cover can be- 3r& advantageously bonded to the 
glass substrate using an organic adhesive. For this purpose it 
is preferred to use an epoxy resin. 

[0024] With particular advantage, the adhesive used can bej rg a 
UV-curable adhesive. The use of an adhesive of this kind is of 
advantage for the encapsulation of OLEDs since the adhesive is , 
cured on the one hand with economical rapidity and on the 
other hand in a manner which is gentle on the materials, at 
low temperatures . 

[0025] A particular advantage of glass covers produced using a 
blasting method arises when a UV-curable adhesive is used. In 
fact it is the case, owing to the choice of blasting 
conditions, that in the course of the blasting method the 
roughness of the inside of the cover can be made such that 
incident light rays are reflected with very substantial 
diffusion. As a result, the energy of the light rays is 
reduced to such an extent that any radiation damage to the 
light -emitting diode, i.e., to the materials located on the 
glass substrate, can be prevented completely. This is 
especially advantageous when the glass cover is bonded using a 
UV-curable adhesive, since in that case there is no need to 
shade off radiation-sensitive areas. 

[0026] With the components of an embodiment of the invention, 
the organic light-emitting diodes which are to be encapsulated 
by means of a glass cover are produced in accordance with 
known techniques. These techniques are, for example, spin 
coating, when processing polymer solutions, or vapor 
deposition, when processing monomers. The substrates used are 
ITO-coated glasses (ITO = indium tin oxide) , and the ITO may 
also have been structured. ITO is transparent and is used as 
the anode on account of its electrical properties. Where 
required, auxiliary layers, such as hole -conducting and 
electron-conducting layers, are used. As the cathode, metals. 
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such as calcium, are applied by vapor deposition. The parts to 
be joined consist of a glass substrate, on which the organic 
light-emitting diode is located, and a glass cover. The 
adherends are positioned relative to one another in an inert 
atmosphere - that is, in particular, an atmosphere free of 
oxygen and water - and are bonded to one another using, for 
example, an organic adhesive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The invention will be ^illustrated with reference to 
working examples and a figure , wherein the figure illustrates 
a cross section of a component . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0028] The figure - which is not to scale - shows a diagrammatic 
cross section through a component 10 of the invention. An 
organic light -emitting diode (OLED) .12 is arranged on a glass 
substrate 11. The OLED 12 is covered by a glass cover 13 which 
is glued at the edge 14 to the glass substrate 11. The OLED 12 
includes compriacQ — the following constituents: a transparent 
electrode 15, made of ITO, for example, an organic hole 
transport material 16, made for example of a conducting 
polymer, an organic electroluminescent material 17, for 
example, a light -emitting polymer, and a metal electrode 18, 
which is composed, for example, of calcium 19 and silver 20. 
The organic electroluminescent material 17, i.e., the emitter 
(chromophore) , serves simultaneously as electron transport 
material. However, it is also possible for the two functions 
to be separate, in which case the electron transport material 
is arranged between metal electrode and emitter. 

[0029] Example 1 

Production of organic light -emitting diodes 

[0030] In order to produce light -emitting diodes based on 
polymers, two parallel ITO strips 2 mm wide at a distance of 
1 cm from one another are produced by photolithography on an 
ITO-coated glass substrate (edge length: 4 cm x 4 cm, 
thickness: 1.1 mm). Areas exposed to light are not detached in 
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an alkaline medium; by this ^ mcano _ the ITO is protected. Bare 
ITO is detached with cone. HBr. Atop the ITO- structured glass 
substrate there is applied, by spin coating from aqueous 
solution, a 70 nm layer of commercial 

polyethylenedioxothiophene (PEDOT) . This layer is dried 
using by moano of a heat treatment process. Subsequently, again 
by spin coating, this time from xylene, an emitter layer 
composed of a commercial polyfluorene derivative is applied, 
with a thickness of 100 nm. This layer is dried under a 
pressure of 10"^ mbar. Under the same pressure^, two strips of 
calcium each 2 mm wide and at a distance of 1 cm are applied 
as cathodes by vapor deposition through a shadow mask. These 
metal strips are arranged at right angles to the ITO 
structures on the glass substrate. The areas of the 
intersecting anode and cathode tracks between which the 
polymers are located represent the active area of the light - 
emitting diode. Again using a shadow mask, silver strips with 
a thickness of 150 nm are applied by vapor deposition to the 
calcium strips. At the sites to be bonded, however, no metal 
is applied; at these sites, instead, the organic layers are 
removed manually. 

[0031] For test purposes, four diodes produced in this way are 
encapsulated using a glass cover. The external dimensions of 
the cover are 24 mm x 24 mm (thickness: 1.1 mm), the adhesion 
edge is 1 mm, and the depth of the recess is 50 0 |Lim. The 
adherends are positioned relative to one another in an oxygen- 
troe and water- free atmosphere and are bonded to one another, 
using an organic adhesive. When, for example, a voltage of 5 V 
is applied to the outgoing ITO and Ca/Ag lines at the edge of 
the glass substrate in this component, the encapsulated diode 
lights up green. 

[0032] Example 2 

Production of glass covers with a smooth adhesion edge 
[0033] The glass covers are produced using plane-parallel glass 
plates 1.1 mm thick. The glass plates are cleaned with acetone 
in an ultrasound bath for 10 minutes and then in an oxygen 
plasma for 5 minutes. The surface of the glass is then 
photostructured. This is done by laminating on a 
photostructurable film (thickness 75 ^im) , based for example on 
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acrylic resin, under moderate pressure at 100*^C. An 
alternative to the film, however, is to apply a photoresist - 
by spin coating or screen printing. Subsequently, the film is 
exposed to UV light through a Cr exposure mask. The exposure 
time is chosen so that the material remains soft . A completely 
hardened film, indeed, would be brittle and would be damaged 
during the blasting process. Development in the present case 
is alkaline, using for example aqueous 1% strength NaaCOa 
solution. In this procedure the unexposed sites, where blast 
machining is to take place, are detached. These sites 
correspond to the recesses that are to be produced. The glass 
plates are then protected by an elastic polymer mask at those 
points where no removal of material is to take place during 
the blast machining process - that is at the edges. 
[0034] For blast machining, the blasting material used is 
preferably a commercial crystal corundum having an average 
particle size of 30 (am. Using ^ a blasting pressure of 
preferably 5 bar, an injector blasting nozzle (as blasting 
nozzle) , a nozzle/workpiece distance of 80 mm, and an adapted 
relative movement between workpiece and blasting nozzle, 
recesses with a depth of 500 nm can be obtained in a blasting 
time of 10 minutes. After the recesses have been produced, the 
photoresist film or photoresist protecting the edges of the 
cover is removed. This is done using an alkaline medium, 
aqueous Na2C03 solution for example. This is followed, where 
necessary, by the individualization of the glass covers, by 
sawing or breaking, for example. 

[0035] Example 3 

Production of glass covers with a rough adhesion edge 
[0036] For the production of glass covers with a roughened 
adhesion edge, a procedure corresponding to example 2 is 
followed to start with. The critical difference is that after 
the recess has been produced the resist layer protecting the 
edges of the cover is detached in an alkaline medium. The 
edges of the cover that then lie bare are subjected to a blast 
machining method. This is done by flat overblasting at low 
pressure, preferably 3 bar. The blasting material used is 
corundum having an average particle size of 9 jxm. In a 
blasting time of 30 seconds, glass cover edges with a 
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roughness of about 3 0 rms are produced. The desired roughness 
can be set within wide limits by the particle size and 
blasting time. 

[0037] Here again, where necessary, the blast covers are 
individualized in the last step by known techniques, such as 
sawing or breaking. 

[0038] Example 4 
Production of components 

[0039] The parts that are to be joined for the production of the 
components, i.e., the glass substrate with the organic light- 
emitting diodes located on it and the glass covers, are 
positioned relative to one another in an atmosphere which in 
particular is oxygen- free and water- free and are bonded to one 
another. Bonding is carried out using an organic adhesive, 
preferably a UV-curable epoxy resin. The adhesive is applied 
by capillary gluing or automatically by means of a dispenser; 
curing takes place with UV light in a suitable wavelength 
range. This procedure can be followed both with glass covers 
having a smooth adhesion edge and with glass covers having a 
rough adhesion edge - 

[0040] Example 5 

Testing of the components with capsuled organic light -emitting 
diodes 

[0041] Components produced in accordance with example 4 are 
stored in a conditioning chamber at a temperature of 85*^C and 
a relative humidity of 85%. Components in which the diodes 
have been capsuled with a glass cover produced by mechanical 
milling are stored under corresponding conditions. Whereas in 
the case of these components the diodes failed after just 
48 hours, with the components of the invention it was possible 
to improve the service life of the diodes to more than 
160 hours, and to do so for glass covers both with a smooth 
adhesion edge and with a rough adhesion edge. 

[0042] The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure from the spirit and scope of 
the invention, and all such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following claims. 
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What is claimed is: Claima 

■ 

1 . (Amended) Componcnta A component , comprising : 

charactcrigcd by 

♦ a glass substratej_ — (11) 

♦ an organic light-emitting diode — (12) arranged on said 
glass substrate — (11) , j _ and 

♦ a glass cover_^ — (^r3^ — which io arranged over the organic 
light -emit ting diode (12) — and -ts— glued at antfee edge 
(14) — to the glass substrate — (11) , said cover —being 
produced from a glass plate by three-dimensional 
removal of material using a sand blasting method using 
commercial crystal corundum having an average particle 
size of 3 0 fxm and a blasting pressure of 5 bar. 



2. (Amended) The ^Gcomponent^ of claim 1, 

wherei n charactGrigGd in that the edge of the glass cover 
has been superficially roughened. 

3 . (Amended) The cG omponento- of claim 1 eae 2*, 

wherein Gharactorigcd in that the glass cover is bonded to 
the glass substrate using an organic adhesive. 

4. (Amended) The cGomponents of claim 3, 

wherein charactcrigcd in that _ the adhesive is UV-curable. 

5. (Amended) The cG omponent-s of claim 3 ea? ^, 

Wherein charactGrigGd — ana — that — ^_the adhesive is an epoxy 
resin . 

6 . ^ 6-7 — (Amended) A process for producing a component s of — e^e 
or more of claimo 1 to 5 , comprising : 

producing a plurality charactGrigcd that a large 

number of recesses is produced in a glass plate by three- 
dimensional removal of material using a sand blasting 
method using commercial crystal corundum having an 
average particle size of 30 |am and a blasting pressure of 
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5 bar, said recesses having edges protected by «i — each 
caoc one a resist layer— j_ 

removing — then the protective layer of the edges ar& 

remove dj ^ and 

subj ecting the edges of the recesses, lying bare, a^ee 

oubj cGtcd to a further sand blasting method using corundum 
having an average particle size of 9 jam and a blasting 
pressure of only 3 bar. 

7 , (Amended) The process of claim 6, wherein an injector 
blasting nozzle is used as blasting nozzle in the 
initial first sand blasting method, 

8 . (Amended) The process of ofte — ef- claims 6 — o^^ — 7-, wherein 
the distance between nozzle and workpiece in the initial 
first sand blasting method is 80 mm. 



9. The process of one of claims— 6 to 8 , wherein edges having 
a roughness of about 3 0 rms are produced 
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in the further oGcond — sand blasting method in a blasting 
time of 3 0 seconds. 

10. (Amended) The process of one of — claims 6^te — 9, wherein 
after the recesses have been manuf actured_j_ the glass 
plate is used in order to encapsulate a corresponding 
number of organic light -emitting diodes arranged 
correspondingly on a substrate_^ and where in, following 
the encapsulation^^ the resultant components are at least 
partly individual i zed . 



New Claims 



11. —The process of claim 6, further comprising: 

encapsulating ift that using thio glaoo plate a 

corresponding number of organic light -emitting diodes 
arranged correspondingly on a substrate using the glass 
plate, wherein io cncapoulatcd, — and in tharetr subse— 
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quently the resulting components are at least partly- 
individualized . 



12 The component of claim 2, wherein the glass cover is 
bonded to the glass substrate using an organic adhesive. 

13^ The component of claim 12 , wherein the adhesive is 

UV-curable . 

14 . The component of claim 4, wherein the adhesive is 



an 



epoxy resm. 

15 . The component of claim 12 , wherein the adhesive is an 
epoxy resin, 

16 . The component of claim 13 , wherein the adhesive is an 
epoxy resin, 

17 . The process of claim 6, wherein the component includes a 
glass substrate, an organic light -emitting diode arranged on 
said glass substrate, anda glass cover, arranged over the 
organic light -emitting diode and glued at an edge to the glass 
substrate, said cover being produced from a glass plate by the 
three-dimensional removal of material using the blasting 
method. 



18 . The process of claim 6, wherein the glass cover is bonded 
to the glass substrate using an organic adhesive. 

19 . The process of claim 1 8 , wherein the adhesive is 
UV-curable . 



20 . The process of claim 1 8 , wherein the adhesive is an epoxy 

resin . 

21 . The process of claim 1 9 , wherein the adhesive is an epoxy 

resin . 

22 . The process of claim 1 7 , wherein the adhesive is an epoxy 

resin . 



Abstract 



Component a and their production 

ThcA components hh^ invention comprioe feiie following 

clomcnto ; includes 

a glass substrate_j_ — (11) 

an organic ^ light -emitting diode (12) arranged on t he 9 a 1 d 

glass substrate — (11) , and 

a : a glass cover ( 13 ) — which io arranged over the organic light - 
emitting diode — (12) , The glass cover and is glued at the edge 

(14) to the glass substrate_^ The (11) , said — cover is 

one bcing produced^ from a glass plate by three-dimensional 
removal of material using a blasting method. 



FIG 1 
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7 . 



Components, characterized by 

• a glass substrate (1) 

• an organic light-emitting diode (12) arranged 
on said glass substrate (11), and 

• a glass cover (13) which is arranged over the 
organic light-emitting diode (12) and is glued 
at the edge (14) to the glass substrate (11) , 
said cover being produced from a glass plate 
by three-dimensional removal of material using 
a sandblasting method using commercial crystal 
corundum having an average particle size of 
3 0 txm and a blasting pressure oif 5 bar . [ 

A process for producing components of one or more 
of claims 1 to 5 , characterized in that a large 
number of recesses is produced in a glass plate by 
three-dimensional removal of material using a 
sandblasting method using commercial crystal 
corundum having an average particle size of 30 ^im 
and a blasting pressure of 5 bar , said recesses 
having edges protected by in each case one resist 
layer, then the protective layer of the edges is 
removed and the edges of the recesses, lying bare>^ 
are subjected to a further sandblasting method 
using corundum having an average particle size of 
9 urn and a blasting pressure of only 3 bar . 

The process of claim 6, wherein an injector blast- 
ing nozzle is used as blasting nozzle in the first 
sandblasting method. 



8 . 



35 



The process of one of claims 6 or 7 , wherein the 
distance between nozzle and workpiece in the first 
sandblasting method is 80 mm. 



The process of one of claims 6 to 8 , wherein edges 
having a roughness of about 3 0 rms are produced 
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in the second sandblasting method in a blasting 
time of 30 seconds . 

10. The process of one of claims 6 to 9 , wherein after 
the recesses have been manufactured the glass 
plate is used in order to encapsulate a corres- 
ponding- number of organic light-emitting diodes 
arranged correspondingly on a substrate and where 
following the encapsulation the resultant com- 
ponents are at least partly individualized. 
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SUBSTITUTE SPECIFICATION 



COMPONENTS AND THE PRODUCTION THEREOF 



[0001] This application is the national phase under 35 U.S.C. § 371 of PCT International 
Application No. PCT/DEOO/03108 which has an International filing date of September 7, 
2000, which designated the United States of America, the entire contents of which are hereby 
incorporated by reference. 

Field of the Invention 

[0002] The invention generally relates to components and to a process for producing 
components. 

Background of the Invention 

[0003] Components feature an optoelectronic functional unit which is generally arranged on 
a substrate, in particular a glass substrate. The optoelectronic functional unit may be a light- 
emitting diode (LED); for example, an organic light-emitting diode (OLED). 
[0004] LEDs and OLEDs are composed of two or more functional layers and have, for 
example, the following structure (in this respect see: "Philips Journal of Research", Vol. 51 
(1998), pages 467 to 477): a thin ITO (indium tin oxide) layer as transparent electrode, a 
conducting polymer layer, an electroluminescent layer, i.e., a layer of light-emitting material, 
in particular of a light-emitting polymer, and an electrode made of a metal with a low work 
function. 

[0005] Since some of the materials used to construct LEDs and OLEDs are very sensitive 
toward water and oxygen, they must be protected from environmental influences by 
capsuling; in other words, they are airanged within a housing. This can be done, for example, 
by covering the LED or OLED, arranged on a glass substrate, with a glass plate and 
adhesively bonding this glass plate to the glass substrate (in this respect see: "Applied 
Physics Letters", Vol. 65 (1994), pages 2922 to 2924). Adhesive bonding is carried out using, 
for example, an epoxy resin. In this case, however, a relatively thick adhesive joint is needed, 
with the consequence that moisture may penetrate the cavity between glass substrate and 
glass plate by way of the adhesive film. 

[0006] Additionally, an electroluminescent system has already been disclosed in which the 
housing within which the electroluminescent unit, which has an electroluminescent organic 
layer, is enclosed comprises a layer of a low-melting metal or of a corresponding alloy which 
is attached using an adhesive film to a substrate which bears the electroluminescent unit (see: 
WO 97/46052). Although the electroluminescent system can be made highly impervious by 
this method, the method is associated with a high degree of complexity and high cost. A 
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further disadvantage is that the relatively high temperatures needed to process the metal or 
alloy from the melt may result in damage to the electroluminescent unit. 

[0007] The same applies in principle to a process wherein the organic functional unit, 
particularly an OLED, is encapsulated using glass solder (German patent application file ref. 
198 45 075.3). In OLEDs, the temperatures required for processing glass solders presently 
available lead to damage to the functional organic materials. In this case, furthermore, an 
additional frame is disposed between the lid of the housing and the glass substrate in order to 
prevent mechanical damage to the OLED structure. This, however, means additional 
worksteps and adhesive joints, which are associated with the risk of perviousness. 
[0008] EP-A 0 776 147 discloses an organic electroluminescent system in which the light- 
emitting diode is arranged in an airtight container in order to shield it from the external 
atmosphere. In the interior of the container, but separated from the diode, moreover, there is a 
substance for chemical absolution of moisture. The container is composed of a sealing 
housing, a transparent substrate which covers this housing, and a sealant which binds the 
substrate to the housing. Housing and substrate may be composed of glass. 
[0009] Glass housings are normally produced by casting or forming, i.e., pressing. The 
resulting containers, however, are not very precise and the surfaces are smooth. Moreover, 
the surfaces are not sufficiently planar. However, when sealing OLEDs the bond surfaces 
must be planar, with a tolerance of a few micrometers. With containers of this kind, therefore, 
laborious machining of the bond surfaces is necessary, 

SUMMARY OF THE INVENTION 

[0010] It is an object of an embodiment of the invention to design components comprising an 
optoelectronic functional unit. This can be done, for example, in such a way that on the one 
hand the functional unit is hermetically capsuled, i.e., is not adversely affected by 
environmental effects such as water and air, and also cannot be damaged mechanically. 
Further, on the other hand, the capsuling can be realized relatively simply. 
[0011] This can be achieved in accordance with an embodiment of the invention by 
components which comprise the following elements: 

• a glass substrate 

• an organic light-emitting diode airanged on said glass substrate, and 

• a glass cover which is arranged over the organic light-emitting diode and is glued at the 
edge to the glass substrate, said cover being produced from a glass plate by three- 
dimensional removal of material using a blasting method. 

[0012] In the components of the embodiment of the invention, the glass cover together with 
the glass substrate foms a stable cavity within which the OLED is arranged; mechanical 
damage is hence impossible. Damage caused by environmental effects also does not occur. 
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since the components are hermetically capsuled, i.e., imperviously sealed, for which only a 
very narrow adhesive joint is necessary. 

[0013] The use of glass covers - instead of metal coverings - in conjunction with glass 
substrates has the advantage that glasses with an adapted thermal expansion coefficient can 
be used. As a result, it is possible to reduce the mechanical stress on the adhesive joint, such 
as occurs, for example, owing to a thermal loading of the component by temperature cycles. 
[0014] The glass cover, which combines the functions of covering and frame, is produced 
from a glass plate by three-dimensional removal of material using a blasting method. In this 
procedure a recess of defined geometry and depth is formed with a high level of precision. A 
procedure of this kind is known in principle, specifically for making ink troughs and 
apertures in the coverglasses of ink printheads (in this respect see: DE-C 40 18 132). 
[0015] The glass covers may be produced by sandblasting, i.e., using quartz sand. Examples 
of other blasting materials that can be used include aluminum oxide, silicon oxide, silicon 
carbide or boron carbide. 

[0016] The removal of material from the glass plate preferably takes place by blast 
machining. This manufacturing process and the blasting materials it uses can be found in 
DIN 8200. The removal rate and achievable depth of the recess are dependent on the relative 
movement between workpiece and blasting nozzle, on the nature of the blasting material, on 
its average diameter, on the blasting pressure, and on the distance of the nozzle from the 
substrate. 

[0017] The glass covers of the invention can thus be produced simply and there is no need for 
any laborious subsequent machining such as is the case with glass housings produced in the 
customary manner. The glass housings, moreover, are produced individually, and must 
therefore be individually positioned and processed for adhesive bonding. Individual 
processing, however, is expensive and unsuited to the mass manufacture which is normal in 
the display industry. 

[0018] In contrast, the glass covers of the invention may be produced very simply even in 
large panels. In the display industry, panel sizes of 16 inch x 16 inch or more are nowadays 
the norm. The glass covers needed for this purpose must be able to be produced in the same 
panel size for a mass manufacturing process. This is very easy to realize by structuring 
corresponding glass plates using photolithographic processes and producing, for example, up 
to 150 recesses - of the desired shape and depth - in the glass plate via a blasting method. 
Individualization may then take place by known processes and in general occurs only after 
the joining procedure. One particularly preferred variant of an embodiment of the invention 
therefore includes producing a large number of recesses in a glass panel in a single operation, 
in accordance with a layout which is predetermined by the display to be encapsulated, and 
carrying out individualization only after encapsulation. An additional advantage is that 
virtually any desired shape can be produced by simple photolithographic structuring. 
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[0019] It is further of advantage if the inner surface of glass covers produced by a blasting 
method, i.e., the inside of the cover, has been roughened. Where getter materials are 
additionally used in order to bind moisture or oxygen, indeed, inorganic materials can be 
deposited by vapor deposition on the rough surface v^ith long-term stability. Getter 
substances dispersed in an organic adhesive can also be bonded with long-term stability to the 
rough inside of the cover. 

[0020] The glass adherends, i.e., glass cover and glass substrate, normally have a relatively 
smooth surface at their sites in common. In certain circumstances, this may lead to problems 
with wetting and thus adhesion in the context of adhesive bonding, possibly resulting in an 
adhesive joint of reduced imperviousness. 

[0021] An embodiment of the invention therefore preferably envisages the glass cover having 
a certain roughness at the edge, i.e., at the sites which are bonded to the glass substrate. This 
is achieved by roughening these sites superficially. The roughening, i.e., the surface treatment 
or surface modification of the edge of the glass cover, takes place advantageously in a 
manner corresponding to that of the production of the glass cover itself; in other words, by 
removal of material using a blasting method. By observing certain method parameters 
(blasting material, blasting pressure, blasting distance, and blasting time), it is possible to 
remove only a very small amount of material. 

[0022] As a result of the surface treatment, the glass attains a roughness which leads to an 
increase in the surface area and hence to improved wetting and attachment of the adhesive in 
the joining process; the roughness of the glass surface can be adjusted within a wide range. 
Furthermore, the surface treatment removes from the surface of the glass all impurities which 
are adsorbed on the glass, and which originate, for example, from the glass manufacturing 
process and which could adversely affect the imperviousness of the adhesive joint. This does 
away with complex cleaning steps prior to the joining of the glass parts. Furthermore, 
because of the improved wetting behavior, there is no restriction on the choice of adhesive. 
[0023] The glass cover can be advantageously bonded to the glass substrate using an organic 
adhesive. For this purpose it is preferred to use an epoxy resin. 

[0024] With particular advantage, the adhesive used can be a UV-curable adhesive. The use 
of an adhesive of this kind is of advantage for the encapsulation of OLEDs since the adhesive 
is cured on the one hand with economical rapidity and on the other hand in a manner which is 
gentle on the materials, at low temperatures. 

[0025] A particular advantage of glass covers produced using a blasting method arises when 
a UV-curable adhesive is used. In fact it is the case, owing to the choice of blasting 
conditions, that in the course of the blasting method the roughness of the inside of the cover 
can be made such that incident light rays are reflected with very substantial diffusion. As a 
result, the energy of the light rays is reduced to such an extent that any radiation damage to 
the light-emitting diode, i.e., to the materials located on the glass substrate, can be prevented 
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completely. This is especially advantageous when the glass cover is bonded using a 
UV-curable adhesive, since in that case there is no need to shade off radiation-sensitive areas. 
[0026] With the components of an embodiment of the invention, the organic light-emitting 
diodes which are to be encapsulated by means of a glass cover are produced in accordance 
with known techniques. These techniques are, for example, spin coating, when processing 
polymer solutions, or vapor deposition, when processing monomers. The substrates used are 
ITO-coated glasses (ITO = indium tin oxide), and the ITO may also have been structured. 
ITO is transparent and is used as the anode on account of its electrical properties. Where 
required, auxiliary layers, such as hole-conducting and electron-conducting layers, are used. 
As the cathode, metals, such as calcium, are applied by vapor deposition. The parts to be 
joined consist of a glass substrate, on which the organic light-emitting diode is located, and a 
glass cover. The adherends are positioned relative to one another in an inert atmosphere - that 
is, in particular, an atmosphere free of oxygen and water - and are bonded to one another 
using, for example, an organic adhesive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The invention will be illustrated with reference to working examples and a figure, 
wherein the figure illustrates a cross section of a component. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0028] The figure - which is not to scale - shows a diagrammatic cross section through a 
component 10 of the invention. An organic light-emitting diode (OLED) 12 is arranged on a 
glass substrate 11. The OLED 12 is covered by a glass cover 13 which is glued at the edge 14 
to the glass substrate 11. The OLED 12 includes the following constituents: a transparent 
electrode 15, made of ITO, for example, an organic hole transport material 16, made for 
example of a conducting polymer, an organic electroluminescent material 17, for example, a 
light-emitting polymer, and a metal electrode 18, which is composed, for example, of calcium 
19 and silver 20. The organic electroluminescent material 17, i.e., the emitter (chromophore), 
serves simultaneously as electron transport material. However, it is also possible for the two 
functions to be separate, in which case the electron transport material is arranged between 
metal electrode and emitter. 

[0029] Example 1 

Production of organic light-emitting diodes 
[0030] In order to produce light-emitting diodes based on polymers, two parallel ITO strips 
2 mm wide at a distance of 1 cm from one another are produced by photolithography on an 



5 



- ?H h i; )i A n iH, jM] 11..;).. „. |! h IHI jK' lijiir- 

New Application 
Docket No. 32860-000302/US 

ITO-coated glass substrate (edge length: 4 cm x 4 cm, thickness: 1.1 mm). Areas exposed to 
light are not detached in an alkaline medium; by this, the ITO is protected. Bare ITO is 
detached with cone. HBr. Atop the ITO- structured glass substrate there is applied, by spin 
coating from aqueous solution, a 70 nm layer of conmiercial polyethylenedioxothiophene 
(PEDOT). This layer is dried using a heat treatment process. Subsequendy, again by spin 
coating, this time from xylene, an emitter layer composed of a commercial polyfluorene 
derivative is applied, with a thickness of 100 nm. This layer is dried under a pressure of 
10 ^ mbar. Under the same pressure, two strips of calcium each 2 mm wide and at a distance 
of 1 cm are applied as cathodes by vapor deposition through a shadow mask. These metal 
strips are arranged at right angles to the ITO structures on the glass substrate. The areas of the 
intersecting anode and cathode tracks between which the polymers are located represent the 
active area of the light-emitting diode. Again using a shadow mask, silver strips with a 
thickness of 150 nm are applied by vapor deposition to the calcium strips. At the sites to be 
bonded, however, no metal is applied; at these sites, instead, the organic layers are removed 
manually. 

[0031] For test purposes, four diodes produced in this way are encapsulated using a glass 
cover. The extemal dimensions of the cover are 24 mm x 24 mm (thickness: 1.1 mm), the 
adhesion edge is 1 mm, and the depth of the recess is 500 ^m. The adherends are positioned 
relative to one another in an oxygen-free and water-free atmosphere and are bonded to one 
another, using an organic adhesive. When, for example, a voltage of 5 V is applied to the 
outgoing ITO and Ca/Ag lines at the edge of the glass substrate in this component, the 
encapsulated diode lights up green. 

[0032] Example 2 

Production of glass covers with a smooth adhesion edge 
[0033] The glass covers are produced using plane-parallel glass plates 1.1 mm thick. The 
glass plates are cleaned with acetone in an ultrasound bath for 10 minutes and then in an 
oxygen plasma for 5 minutes. The surface of the glass is then photostructured. This is done 
by laminating on a photostructurable film (thickness 75 |j.m), based for example on acrylic 
resin, under moderate pressure at 100°C. An alternative to the film, however, is to apply a 
photoresist - by spin coating or screen printing. Subsequently, the film is exposed to UV light 
through a Cr exposure mask. The exposure time is chosen so that the material remains soft. A 
completely hardened film, indeed, would be brittle and would be damaged during the blasting 
process. Development in the present case is alkaline, using for example aqueous 1% strength 
Na2C03 solution. In this procedure the unexposed sites, where blast machining is to take 
place, are detached. These sites correspond to the recesses that are to be produced. The glass 
plates are then protected by an elastic polymer mask at those points where no removal of 
material is to take place during the blast machining process - that is at the edges. 
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[0034] For blast machining, the blasting material used is preferably a commercial crystal 
corundum having an average particle size of 30 [xm. Using a blasting pressure of preferably 
5 bar, an injector blasting nozzle (as blasting nozzle), a nozzle/workpiece distance of 80 mm, 
and an adapted relative movement between workpiece and blasting nozzle, recesses with a 
depth of 500 nm can be obtained in a blasting time of 10 minutes. After the recesses have 
been produced, the photoresist film or photoresist protecting the edges of the cover is 
removed. This is done using an alkahne medium, aqueous NaiCOs solution for example. This 
is followed, where necessary, by the individualization of the glass covers, by sawing or 
breaking, for example. 

[0035] Example 3 

Production of glass covers with a rough adhesion edge 
[0036] For the production of glass covers with a roughened adhesion edge, a procedure 
corresponding to example 2 is followed to start with. The critical difference is that after the 
recess has been produced the resist layer protecting the edges of the cover is detached in an 
alkaline medium. The edges of the cover that then lie bare are subjected to a blast machining 
method. This is done by flat overblasting at low pressure, preferably 3 bar. The blasting 
material used is corundum having an average particle size of 9 [im. In a blasting time of 
30 seconds, glass cover edges with a roughness of about 30 rms are produced. The desired 
roughness can be set within wide limits by the particle size and blasting time. 
[0037] Here again, where necessary, the blast covers are individualized in the last step by 
known techniques, such as sawing or breaking. 

[0038] Example 4 

Production of components 
[0039] The parts that are to be joined for the production of the components, i.e., the glass 
substrate with the organic light-emitting diodes located on it and the glass covers, are 
positioned relative to one another in an atmosphere which in particular is oxygen-free and 
water-free and are bonded to one another. Bonding is carried out using an organic adhesive, 
preferably a UV-curable epoxy resin. The adhesive is applied by capillary gluing or 
automatically by means of a dispenser; curing takes place with UV light in a suitable 
wavelength range. This procedure can be followed both with glass covers having a smooth 
adhesion edge and with glass covers having a rough adhesion edge. 

[0040] Example 5 

Testing of the components with capsuled organic light-emitting diodes 
[0041] Components produced in accordance with example 4 are stored in a conditioning 
chamber at a temperature of 85°C and a relative humidity of 85%. Components in which the 
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diodes have been capsuled with a glass cover produced by mechanical milling are stored 
under corresponding conditions. Whereas in the case of these components the diodes failed 
after just 48 hours, with the components of the invention it was possible to improve the 
service life of the diodes to more than 160 hours, and to do so for glass covers both with a 
smooth adhesion edge and with a rough adhesion edge. 

[0042] The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure from the spirit and scope of 
the invention, and all such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following claims. 
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Components and their production 

5 The invention relates to components and to a process 
for producing components. 

Components feature an optoelectronic functional unit 
which is generally arranged on a substrate, in parti- 
10 cular a glass substrate. The optoelectronic functional 
unit may be a light-emitting diode (LED) ; for example, 
an organic light-emitting diode (OLED) . 

LEDs and OLEDs are composed of two or more functional 
15 layers and have, for example, the following structure 
(in this respect see: ^'Philips Journal of Research", 
Vol. 51 (1998), pages 467 to 477): a thin ITO (indium 
tin oxide) layer as transparent electrode, a conducting 
polymer layer, an electroluminescent layer, i.e., a 
20 layer of light-emitting material, in particular of a 
light-emitting polymer, and an electrode made of a 
metal with a low work function . 

Since some of the materials used to construct LEDs and 
25 OLEDs are very sensitive toward water and oxygen, they 
must be protected from environmental influences by 
capsuling; in other words, they are arranged within a 
housing. This can be done, for example, by covering the 
LED or OLED, arranged on a glass substrate, with a 
3 0 glass plate and adhesively bonding this glass plate to 
the glass substrate (in this respect see: Applied 
Physics Letters", Vol. 65 (1994), pages 2922 to 2924). 
Adhesive bonding is carried out using, for example, an 
epoxy resin. In this case, however, a relatively thick 
3 5 adhesive joint is needed, with the consequence that 
moisture may penetrate the cavity between glass 
substrate and glass plate by way of the adhesive film. 
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Additionally, an electroluminescent system has already 
been disclosed in which the housing within which the 
electroluminescent unit, which has an electrolumi- 
nescent organic layer, is enclosed comprises a layer of 
a low-melting metal or of a corresponding alloy which 
is attached by means of an adhesive film to a substrate 
which bears the electroluminescent unit (see: 
WO 97/46052) . Although the electroluminescent system 
can be made highly impervious by this method, the 
method is associated with a high degree of complexity 
and high cost. A further disadvantage is that the rela- 
tively high temperatures needed to process the metal or 
alloy from the melt may result in damage to the 
electroluminescent unit . 

The same applies in principle to a process wherein the 
organic functional unit, particularly an OLED, is 
encapsulated using glass solder (German patent 
application file ref. 198 45 075.3). In OLEDs, the 
temperatures required for processing glass solders 
presently available lead to damage to the functional 
organic materials. In this case, furthermore, an 
additional frame is disposed between the lid of the 
housing and the glass substrate in order to prevent 
mechanical damage to the OLED structure. This, however, 
means additional works teps and adhesive joints, which 
are associated with the risk of perviousness . 

EP-A 0 776 147 discloses an organic electroluminescent 
system in which the light-emitting diode is arranged in 
an airtight container in order to shield it from the 
external atmosphere. In the interior of the container, 
but separated from the diode, moreover, there is a 
substance for chemical absorption of moisture. The con- 
tainer is composed of a sealing housing, a transparent 
substrate which covers this housing, and a 
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sealant which binds the substrate to the housing. 
Housing and substrate may be composed of glass. 

Glass housings are normally produced by casting or 
forming, i.e., pressing. The resulting containers, how- 
ever, are not very precise and the surfaces are smooth. 
Moreover, the surfaces are not sufficiently planar. 
However, when sealing OLEDs the bond surfaces must be 
planar, with a tolerance of a few micrometers. With 
containers of this kind, therefore, laborious machining 
of the bond surfaces is necessary. 

It is an object of the invention to design components 
comprising an optoelectronic functional unit in such a 
way that on the one hand the functional unit is her- 
metically capsuled, i.e., is not adversely affected by 
environmental effects, such as water and air, and also 
cannot be damaged mechanically, and that on the other 
hand the capsuling can be realized relatively simply. 

This is achieved in accordance with the invention by 
components which comprise the following elements: 

• a glass substrate 

• an organic light-emitting diode arranged on said 
glass substrate, and 

• a glass cover which is arranged over the organic 
light-emitting diode and is glued at the edge to the 
glass substrate, said cover being produced from a 
glass plate by three-dimensional removal of material 
using a blasting method. 

In the components of the invention the glass cover 
together with the glass substrate forms a stable cavity 
within which the OLED is arranged; mechanical damage is 
hence impossible. Damage caused by environmental 
effects also does not occur, since the components are 
hermetically 
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capsuled, i.e., imperviously sealed, for which only a 
very narrow adhesive joint is necessary. 

The use of glass covers - instead of metal coverings - 
5 in conjunction with glass substrates has the advantage 
that glasses with an adapted thermal expansion 
coefficient can be used. As a result, it is possible to 
minimize the mechanical stress on the adhesive joint, 
such as occurs, for example, owing to a thermal loading 
10 of the component by temperature cycles. 

f 

The glass cover, which combines the functions of cover- 
ing and frame, is produced from a glass plate by three- 
dimensional removal of material using a blasting 

15 method. In this procedure a recess of defined geometry 
and depth is formed with a high level of precision. A 
procedure of this kind is known in principle, 
specifically for making ink troughs and apertures in 
the coverglasses of ink printheads (in this respect 

20 see: DE-C 40 18 132) . 

The glass covers may be produced by sandblasting, i.e., 
using quartz sand. Examples of other blasting materials 
that can be used include aluminum oxide, silicon oxide, 
25 silicon carbide or boron carbide. 

The removal of material from the glass plate preferably 
takes place by blast machining. This manufacturing 
process and the blasting materials it uses can be found 

30 in DIN 8200. The removal rate and achievable depth of 
the recess are dependent on the relative movement 
between workpiece and blasting nozzle, on the nature of 
the blasting material, on its average diameter, on the 
blasting pressure, and on the distance of the nozzle 

35 from the substrate. 

The glass covers of the invention can thus be produced 
simply and there is no need for any laborious 
subsequent machining such as is the case with 
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glass housings produced in the customary manner. Said 
glass housings, moreover, are produced individually, 
and must therefore be individually positioned and 
processed for adhesive bonding. Individual processing, 
however, is expensive and unsuited to the mass manu- 
facture which is normal in the display industry. 

In contrast, the glass covers of the invention may be 
produced very simply even in large panels. In the 
display industry, panel sizes of 16 inch x 16 inch or 
more are nowadays the norm. The glass covers needed for 
this purpose must be able to be produced in the same 
panel size for a mass manufacturing process. This is 
very easy to realize by structuring corresponding glass 
plates by means of photolithographic processes and 
producing, for example, up to 150 recesses - of the 
desired shape and depth - in the glass plate by means 
of a blasting method. Individualization may then take 
place by known processes and in general occurs only 
after the joining procedure. One particularly preferred 
variant of the invention therefore consists in produc- 
ing a large number of recesses in a glass panel in a 
single operation, in accordance with a layout which is 
predetermined by the display to be encapsulated, and 
carrying out individualization only ^after encapsula- 
tion. An additional advantage is that virtually any 
desired shape can be produced by simple photolitho- 
graphic structuring . 

It is further of advantage if the inner surface of 
glass covers produced by a blasting method, i.e., the 
inside of the cover, has been roughened. Where getter 
materials are additionally used in order to bind 
moisture or oxygen, indeed, inorganic materials can be 
deposited by vapor deposition on the rough surface with 
long-term stability. Getter substances dispersed in an 
organic adhesive can also be bonded with long-term 
stability to the rough inside of the cover. 
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The glass adherends, i.e., glass cover and glass sub- 
strate, normally have a relatively smooth surface at 
their sites in common. In certain circumstances, this 
may lead to problems with wetting and thus adhesion in 
the context of adhesive bonding, possibly resulting in 
an adhesive joint of reduced imperviousness . 

The invention therefore preferably envisages the glass 
cover having a certain roughness at the edge, i.e., at 
the sites which are bonded to the glass substrate. This 
is achieved by roughening these sites superficially. 
The roughening, i.e., the surface treatment or surface 
modification of the edge of the glass cover, takes 
place advantageously in a manner corresponding to that 
of the production of the glass cover itself; in other 
words, by removal of material using a blasting method. 
By observing certain method parameters (blasting 
material, blasting pressure, blasting distance, and 
blasting time) , it is possible to remove only a very 
small amount of material. 

As a result of the surface treatment, the glass attains 
a roughness which leads to an increase in the surface 
area and hence to improved wetting and attachment of 
the adhesive in the joining process; the roughness of 
the glass surface can be adjusted within a wide range. 
Furthermore, the surface treatment removes from the 
surface of the glass all impurities which are adsorbed 
on the glass, and which originate, for example, from 
the glass manufacturing process and which could 
adversely affect the imperviousness of the adhesive 
joint. This does away with complex cleaning steps prior 
to the joining of the glass parts. Furthermore, because 
of the improved wetting behavior, there is no restric- 
tion^on the choice of adhesive. 

The glass cover is advantageously bonded to the glass 
substrate using an organic adhesive. For this purpose 
it is preferred to use an epoxy resin. 
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With particular advantage, the adhesive used is a 
UV-curable adhesive. The use of an adhesive of this 
kind is of advantage for the encapsulation of OLEDs 
since the adhesive is cured on the one hand with 
economical rapidity and on the other hand in a manner 
which is gentle on the materials, at low temperatures. 

A particular advantage of glass covers produced using a 
blasting method arises when a UV-curable adhesive is 
used. In fact it is the case, owing to the choice of 
blasting conditions, that in the course of the blasting 
method the roughness of the inside of the cover can be 
made such that incident light rays are reflected with 
very substantial diffusion. As a result, the energy of 
the light rays is reduced to such an extent that any 
radiation damage to the light-emitting diode, i.e., to 
the materials located on the glass substrate, can be 
prevented completely. This is especially advantageous 
when the glass cover is bonded using a UV-curable 
adhesive, since in that case there is no need to shade 
off radiation-sensitive areas. 

With the components of the invention, the organic 
light-emitting diodes which are to be encapsulated by 
means of a glass cover are produced in accordance with 
known techniques. These techniques are, for example, 
spin coating, when processing polymer solutions, or 
vapor deposition, when processing monomers. The sub- 
strates used are ITO-coated glasses (ITO = indium tin 
oxide) , and the ITO may also have been structured. ITO 
is transparent and is used as the anode on account of 
its electrical properties. Where required, auxiliary 
layers, such as hole-conducting and electron-conducting 
layers, are used. As the cathode, metals, such as 
calcium, are applied by vapor deposition. The parts to 
be joined consist of a glass substrate, on which the 
organic light-emitting diode is located, and a glass 
cover. The adherends are positioned relative to one 
another in an inert atmosphere - that is, in particu- 
lar, an atmosphere free of oxygen and water - and 
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are bonded to one another using, for example, an 
organic adhesive. 

The invention will be illustrated with reference to 
working examples and a figure. 

The figure - which is not to scale - shows a diagram- 
matic cross section through a component 10 of the 
invention. An organic light-emitting diode (OLED) 12 is 
arranged on a glass substrate 11. The OLED 12 is 
covered by a glass cover 13 which is glued at the edge 
14 to the glass substrate 11. The OLED 12 comprises the 
following constituents: a transparent electrode 15, 
made of ITO, for example, an organic hole transport 
material 16, made for example of a conducting polymer, 
an organic electroluminescent material 17, for example, 
a light-emitting polymer, and a metal electrode 18, 
which is composed, for example, of calcium 19 and 
silver 20. The organic electroluminescent material 17, 
i.e., the emitter (chromophore) , serves simultaneously 
as electron transport material. However, it is also 
possible for the two functions to be separate, in which 
case the electron transport material is arranged 
between metal electrode and emitter. 

Example 1 

Production of organic light-emitting diodes 

In order to produce light-emitting diodes based on 
polymers, two parallel ITO strips 2 mm wide at a 
distance of 1 cm from one another are produced by 
photolithography on an ITO-coated glass substrate (edge 
length: 4 cm x 4 cm, thickness: 1.1 mm). Areas exposed 
to light are not detached in an alkaline medium; by 
this means the ITO is protected. Bare ITO is detached 
with cone. HBr. Atop the ITO-structured glass substrate 
there is applied, by spin coating from aqueous 
solution, a 70 nm layer of 
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coitunercial polyethylenedioxothiophene (PEDOT) . This 
layer is dried by means of a heat treatment process. 
Subsequently, again by spin coating, this time from 
xylene, an emitter layer composed of a commercial 
polyfluorene derivative is applied, with a thickness of 
100 nm. This layer is dried under a pressure of 
10"^ mbar. Under the same pressure, two strips of 
calcium each 2 mm wide and at a distance of 1 cm are 
applied as cathodes by vapor deposition through a 
shadow mask. These metal strips are arranged at right 
angles to the ITO structures on the glass substrate. 
The areas of the intersecting anode and cathode tracks 
between which the polymers are located represent the 
active area of the light-emitting diode. Again using a 
shadow mask, silver strips with a thickness of 150 nm 
are applied by vapor deposition to the calcium strips. 
At the sites to be bonded, however, no metal is 
applied; at these sites, instead, the organic layers 
are removed manually. 

For test purposes, four diodes produced in this way are 
encapsulated using a glass cover. The external 
dimensions of the cover are 24 mm x 24 mm (thickness: 
1.1 mm), the adhesion edge is 1 mm, and the depth of 
the recess is 500 |xm. The adherends are positioned 
relative to one another in an oxygen- free and water- 
free atmosphere and are bonded to one another, using an 
organic adhesive. When, for example, a voltage of 5 V 
is applied to the outgoing ITO and Ca/Ag lines at the 
edge of the glass substrate in this component, the 
encapsulated diode lights up green. 

Example 2 

Production of glass covers with a smooth adhesion edge 

The glass covers are produced 'using plane-parallel 
glass plates 1.1 mm thick. The glass plates are cleaned 
with acetone in an ultrasound bath for 10 minutes and 
then 
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in an oxygen plasma for 5 minutes. The surface of the 
glass is then photostructured . This is done by laminat- 
ing on a phot OS true tur able film (thickness 7 5 ^im) , 
based for example on acrylic resin, under moderate 
5 pressure at lOO^C. An alternative to the film, however, 
is to apply a photoresist - by spin coating or screen 
printing. Subsequently, the film is exposed to UV light 
through a Cr exposure mask. The exposure time is chosen 
so that the material remains soft. A completely 
10 hardened film, indeed, would be brittle and would be 
damaged during the blasting process. Development in the 
present case is alkaline, using for example aqueous 1% 
strength Na2C03 solution. In this procedure the 
unexposed sites, where blast machining is to take 
15 place, are detached. These sites correspond to the 
recesses that are to be produced. The glass plates are 
then protected by an elastic polymer mask at those 
points where no removal of material is to take place 
during the blast machining process - that is at the 
20 edges. 

For blast machining, the blasting material used is 
preferably a commercial crystal corundum having an 
average particle size of 30 ^im. Using a blasting 

25 pressure of preferably 5 bar, an injector blasting 
nozzle (as blasting nozzle) , a nozzle/workpiece 
distance of 80 mm, and an adapted relative movement 
between workpiece and blasting nozzle, recesses with a 
depth of 500 nm can be obtained in a blasting time of 

30 10 minutes. After the recesses have been produced, the 
photoresist film or photoresist protecting the edges of 
the cover is removed. This is done using an alkaline 
medium, aqueous Na2C03 solution for example. This is 
followed, where necessary, by the individualization of 

3 5 the glass covers, by sawing or breaking, for example. 
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Example 3 . 

Production of glass covers with a rough adhesion edge 

For the production of glass covers with a roughened 
adhesion edge, a procedure corresponding to example 2 
is followed to start with. The critical difference is 
that after the recess has been produced the resist 
layer protecting the edges of the cover is detached in 
an alkaline medium. The edges of the cover that then 
lie bare are subjected to a blast machining method. 
This is done by flat overblasting at low pressure, 
preferably 3 bar. The blasting material used is 
corundum having an average particle size of 9 jm. In a 
blasting time of 3 0 seconds, glass cover edges with a 
roughness of about 3 0 rms are produced. The desired 
roughness can be set within wide limits by the particle 
size and blasting time. 

Here again, where necessary, the blast covers are 
individualized in the last step by known techniques, 
such as sawing or breaking. 

Example 4 

Production of components 

\ 

The parts that are to be joined for the production of 
the components, i.e., the glass substrate with the 
organic light-emitting diodes located on it and the 
glass covers, are positioned relative to one another in 
an atmosphere which in particular is oxygen- free and 
water-free and are bonded to one another. Bonding is 
carried out using an organic adhesive, preferably a 
UV-curable epoxy resin. The adhesive is applied by 
capillary gluing or automatically by means of a 
dispenser; curing takes place with UV light in a 
suitable wavelength range. This procedure can be 
followed both with 



GR 99 P 3623 - 12 - 

glass covers having a smooth adhesion edge and with 
glass covers having a rough adhesion edge. 

Example 5 

5 

Testing of the components with capsuled organic light- 
emitting diodes 

Components produced in accordance with example 4 are 
10 stored in a conditioning chamber at a temperature of 
85*^0 and a relative humidity of 85%. Components in 
which the diodes have been capsuled with a glass cover 
produced by mechanical milling are stored under 

• ^corresponding conditions. Whereas in the case of these 

15 components the diodes failed after just 48 hours, with 

♦ the components of the invention it was possible to 

improve the service life of the diodes to more than 
160 hours, and to do so for glass covers both with a 
smooth adhesion edge and with a rough adhesion edge. 
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Claims 



1. Components, characterized by 

• a glass substrate (11) 

5 • an organic light-emitting diode (12) arranged 

on said glass substrate (11) , and 

• a glass cover (13) which is arranged over the 
organic light-emitting diode (12) and is glued 
at the edge (14) to the glass substrate (11) , 

10 said cover being produced from a glass plate 

by three-dimensional removal of material using 
a blasting method. 

.2. Components of claim 1, characterized in that the 
15 edge of the glass cover has been superficially 

roughened . 

3. Components of claim 1 or 2, characterized in that 
the glass cover is bonded to the glass substrate 

20 using an organic adhesive . 

4. Components of claim 3, characterized in that the 
adhesive is UV-curable. 

25 5. Components of claim 3 or 4, characterized in that 

the adhesive is an epoxy resin . 

6. A process for producing components of one or more 
of claims 1 to 5, characterized in that a large 

30 number of recesses is produced in a glass plate by 

three-dimensional removal of material using a 
blasting method, in that using this glass plate a 
corresponding number of organic light-emitting 
diodes arranged correspondingly on a substrate is 

35 encapsulated, and in that subse- 
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quently the resulting components are at least 
partly individualized . 
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Abstract 

Components and their production 

The components of the invention comprise the following 

elements : 
t 

• a glass substrate (11) 

• an organic light-emitting diode (12) arranged on said 
glass substrate (11) , and 

• a glass cover (13) which is arranged over the organic 
light-emitting diode (12) and is glued at the edge 
(14) to the glass substrate (11), said cover being 
produced from a glass plate by three-dimensional 
removal of material using a blasting method. 
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44, 91096 Mohrendorf (DE). ROTH, Wolfgang [DE/DE]; 
Holunderweg 12. 91080 Uttenieuth (DE). 

(74) Gemeinsamer Vertreter: SIEMENS AKTIENGE* 
SELLSCHAFT; Postfach 22 16 34, 80506 Miinchen 
(DE). 

(81) Bestimmungsstaaten (national): CA, CN, JP, KR, US. 

(84) Bestimmungsstaaten (regional): europaisches Patent (AT, 
BE, CH, C Y. DE, DK, ES, Fl, FR, GB, GR. IE. IT, LU, MC, 
NL, FT, SE). 

VerSffentlicht: 

— Ohne intemationalen Recherchenbericht und emeut zu 
ver6ffentlichen nach Erhalt des Berichts. 

Zur ErkJOrung der Zweibuchstabenr-Codes, und der anderen 
Abkurzungen wird auf die Erklarungen ("Guidance Notes on 
Codes and Abbreviations") am Artfangjeder reguidren Ausgabe 
der PCT -Gazette verwiesen. 



(54) Title: COMPONENTS AND THE PRODUCTION THEREOF 



(54) Bezeichnung: BAUELEMENTE UND DEREN HERSTELLUNG 




< 

QiQ (57) Abstract: The inventive components comprise the following elements: a glass substrate (11), an oigamc light-emitting diode 
00 (12) arranged on said glass substrate (11), and; a glass cover (13) which is arranged over the organic light-emitting diode (12) and 

which is glued, on the edge (14), to the glass substrate (11). The glass cover is made from a glass plate by three>dimensionally 

removing material from the same using a beam method. 



(57) Zusammenfassung: Die Bauelemente nach der Erfindung weisen folgende Komponenten a uf: ein Glassubstrat (1 1), eine auf 
dem Glassubstrat (11) angeordnete organische lichtemittierende Diode (12) und eine iiber der organischen Uchtemittierenden Diode 
(12) angeordnete Glaskappe (13), die am Rand (14) mit dem Glassubstrat (1 1) verklebt ist, wobei die Glaskappe aus einer GlasplatCe 
durch dreidimensionalen Matertalabtrag mittels eines Strahlverfahrens hergestellt ist 




Declaration and Power of Attorney For Patent Appli6al 
Erklarung Fur Patentanmeldungen Mit VoUmacht 
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Als nachstehend benannter Erfmder erklare ich hiermit 
an Eides Statt 



dass mem Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den inn Nachstehenden nach 
meinenn Namen aufgefuhrten Angaben entsprechen, 



dass ich, nach bestenri Wissen der ursprungliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Nanne 
angegeben ist) Oder em ursprunglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel 

Bauelemente und deren Herstellunq 



deren Beschreibung 

(zutreffendes ankreuzen) 
hier beigefugt ist 
am PCT/DEOO/03108 als 
PCT internationale Anmeldung 
PCT Anmeldunasnummer PCT/DEQ0/031Q8 

eingereicht wurde und am 

abgeandert wurde (falls tatsachlich abgeandert). 



Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



Ich beanspruche hiermit auslandlsche Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fOr ein Patent oder 
eine Erfindersurkunde, und habe auch aile Auslands- 
anmeldungen fur em Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die em Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird 



As a below named inventor, I hereby declare that 



My residence, post office address and citizenship are 
as stated below next to my name, 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
IS sought on the invention entitled 



Components and the production thereof 

the specification of which 

(check one) 

□ IS attached hereto. 

13 was filed on PCT/DEOO/03108 as 

PCT international application 

PCT Application No PCT/DEOO/3108 

and was amended on 

(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above 



I acknowledge the duty to disclose information which Is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1. 56(a) 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed 
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German Language Declaration 



Prior foreign appplications 
Priorltat beansprucht 



Priontv Claimed 



19943148.5 

(Number) 

(Nummer) 



DE 

(Country) 
(Land) 



09.09.1999 

(Day Montln Year Filed) 

(Tag Monat Jahr eingereicht) 



Yes 
Ja 



□ 
No 
Nein 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



□ □ 

Yes No 
Ja Nein 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



□ 

Yes 

Ja 



□ 
No 
Nein 



Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amenkanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilproze(3>ordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen Oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 



I hereby claim the benefit under Title 35 United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the pnor 
United States application m the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined In Title 37. Code of Federal 
Regulations, §1. 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application 



PCT/DEQ0/Q3108 
(Application Serial No.) 
(Anmeldeseriennummer) 



07 09 2000 

(Filing Date D. M, Y) 
(Anmeldedatum T, M. J) 



anhanqiq 

(Status) 

(patentiert, anhangig. 
aufgegeben) 



pending 

(Status) 

(patented, pending, 
abandoned) 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date D,M,Y) 
(Anmeldedatum T, M; J) 



(Status) 

(patentiert, anhangig. 
aufgeben) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001. 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung Oder eines 
darauf erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfmder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
niit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt. (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY. As a named inventor, I 
hereby appoint the following attorney{s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith (list name and registration 
number) 



And I hereby appoint 



Customer No. 30596 



Telefongesprache bitte richten an 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 



Ext. 



Postanschrift. 



Send Correspondence to: 



Harness, Dickey & Pierce. P.LC^ 

1 2355 Suni^se^ Drive, Suite 350 20191 Reston, Va . 

Teleph oneT+TTOS^O 3030 and Facsimile +1 703 390 302 0 
. — 

Customer No. 30596 



Voller Name des einzigen oder urspriinglichen Erfinders: 

Alois Ambruaaer 


Full name of sole or first inventor 

Alois Ambrugger 


Unterschnft des Erfinders Datum 


inventor's signature Date 


Wohnsitz / / ^^^TNI — \ / 

Iffeldorf. DEUTSCHLAND OytlX 


Residence 

Iffeldorf, GERMANY 


Staatsa ng ehorig keit 

DE 


Citizenship 

DE 


Postanschrift 

Benediktenwand 3/1 


Post Office Addess 

Benediktenwand 3/1 


82393 Iffeldorf 


82393 Iffeldorf 


Voller Name des zweiten Miterfinders (falls zulreffend) 

Dr. ChristODh Hamann 


Full name of second joint inventor, if any 

Dr. Christoph Hamann 


Unterschnft des ErfiruJers i Datum 


Second Inventor's signature Date 


WoFinsitz 1 ^ 

Williamsburg, VA, UNITED STATES OF 
AMERICA 


Residence 

Williamsburg, VA, UNITED STATES OF 
AMERICA 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift \ \ //\_ 

3480 Hunter's Ridge nJ rT 


Post Office Address 

3480 Hunter's Ridge 


23188 Williamsburg. VA 
UNITED STATES OF AMERICA 


23188 Williamsburg, VA 
UNITED STATES OF AMERICA 



Falle von dntten und weiteren M/terfindern angeben) 



subsequent joint inventors) 
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Voller Name des dritten Miterfinders: 

Dr. Wolfgang Rogler 



Full name of third joint inventor: 

Dr. Wolfgang Rogler 




-fcTTinaers , * 



Datum 



Ax 



Inventibr's signs^ture 

1/ 




A. 



Wohnsitz 

MQehrendorUmJTSCHLAND 



Residence 

Moehrendorf, GERMANY 



Slaatsangehorigkeit 

DE 



Citizenship 

DE 



Postanschrlft 

Frankenstr. 44 



Post Office Address 

Frankenstr 44 



91096 Moehrendorf 



91096 Moehrendorf 



Voller Name des vierten Miterfinders 



Wolfgang Roth 



inn des Erfinders 



Datum 



Wohnsitz 



UttenreuthJ3EUTSCHLAN 

Staatsangehorigkeit 



Inventor's signature 
Residence '^1 0 



Uttenreuth, GERMANY 



DE 



Full name of fourth joint inventor: 

Wolfgang Roth 




Citizenship 

DE 



Dale 



Postanschrlft 



Holunderweg 12 



Post Office Address 

Holunderweg 12 



91080 Uttenreuth 



91080 Uttenreuth 



Voller Name des fiinften Miterfinders: 



Full name of fifth joint inventor. 



Unterschrift des Erfinders 



Datum 



Inventor's signature 



Date 



Wohnsitz 



Residence 



Staatsangehorigkeit 



Citizenship 



Postanschrlft 



Post Office Address 



Voller Name des sechsten Miterfinders 



Full name of sixth joint inventor 



Unterschrift des Erfinders 



Datum 



Inventor's signature 



Date 



Wohnsitz 



Residence 



Staatsangehorigkeit 



Citizenship 



Postanschrlft 



Post Office Address 



(B/Yfe entsprechende Informationen und Unterschiiften im (Supply simifar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors) 
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